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Introduction
Actinic keratosis (AK) is an intraepidermal squamous skin cancer (SCC) in evolution [1] [2] [3] with increasing incidence worldwide. Data from the United States reported that prevalence rates were up to 26% [4] , whereby a highest prevalence rate of 55% and 37% in men and women respectively aging 30-70 years occurs in Australia [5] . AK is the second most common diagnosis made by dermatologists. It has been estimated that more than 8.2 million visits to physicians in the United States were related to AK [6] .
Treatment modalities available for AK treatment include destructive procedures, such as cryotherapy, curettage and electrodessication, chemical peels, photodynamic therapy, and topical therapies, including 5-fluorouracil (5-FU), imiquimod, and diclofenac [7] . In addition to standard topical monotherapy, combinations of two concomitant or sequential therapies and alternative dosing regimens have been studied in a number of clinical trials [8] . Such therapeutic modalities are used to maintain or enhance efficacy while improving tolerability, convenience, and/or patient adherence.
Recently a new 0.5% 5-FU cream has been developed, alternative to the more highly concentrated topical formulations of 5-FU currently employed. It has been shown that topical application of 0.5% 5-FU cream once daily for 2-4 weeks was more effective for grade I and grade II variants of AK than the 5% cream in reducing the number of AK lesions [9] . Nevertheless, grade III AK lesions continue showing completely unresponsive to any of the two forms of 5-FU treatment. Noteworthy, in spite to the differences in efficacy, both treatment modalities associate with similar degrees of skin irritation [8, 9] .
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Background: 5-Fluorouracil (5-FU) has been a standardized topical treatment for actinic keratosis (AK) lesions, however to treat deep and hyperkeratotic AK a long treatment time is often required. Furthermore, in grade III variant AK, 5-FU normally shows a clear inefficacy. In addition, the drug can cause important inflammatory reactions and scarring. Previous studies performed at our institution reveal that topical potassium dobesilate cream counteracts efficiently skin inflammation. Objective: We propose a combinatorial application of fluorouracil and potassium dobesilate to increase the short-term clearance of grade III AK lesions without cutaneous secondary reactions. Methods: A cream containing 5-FU 0.5% and potassium dobesilate 5% was applied twice daily for 4 to 8 weeks to grade III variant of AK lesions located in the scalp and in the face. The cream was prepared at the Pharmacy Service of the Hospital Universitario Ramón y Cajal in Madrid, Spain. Formulation didn't contain any keratolytic agent. The lesions were evaluated at an initial baseline visit and every week during 8 weeks. For follow-up observation, patients were also clinically evaluated six months after treatment. Results: There was a 100% clearance rate (12/12) of AK lesions treated with 0.5% fluorouracil and 5% potassium dobesilate cream. Moreover, the cosmetic outcome was excellent. [10, 11] . In this report we present a preliminary assessment of efficacy and safety of a twice daily application during 8 weeks of the combination of 0.5% 5-FU and 5% potassium dobesilate in patients with grade III AK lesions located in the face and the scalp. This was a study carried out at a single academic hospital.
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Patients and Treatment
After approval of our institutional ethical committee, 12 male patients from 63 to 80 years with a single grade III AK lesion in the scalp and in the face were enrolled (n = 11) to receive a cream treatment. (5% potassium dobesilate and 0.5% 5-FU). Only one patient presented two adjacent AK lesions in the scalp. During the baseline visit patients signed an informed consent form, which includes a comprehensive proposed procedure. The cream was prepared at the Pharmacy Service of the Hospital Universitario Ramón y Cajal in Madrid, Spain. Formulation didn't contain any keratolytic agent. Patients applied cream in the morning and at night for 4-8 consecutive weeks. The patients were seen for follow-up visits every week. In each of these visits, photographs were taken, and the lesions were evaluated for erythema, ulceration, tenderness, swelling, necrosis, scar and pigmentation. The patients also evaluated the treatment site on each visit for cosmetic appearance, pain, itching and burning. For follow-up observation patients were clinically evaluated six months after treatment.
Results and Discussion
At the end of the treatments, a 100% clearance rate (12/12) of AK lesions treated with 0.5% FU/5% potassium dobesilate cream was observed, as exemplified in Figure 1 . Individual AK lesions cleared at different times of treatment. In some cases an apparent complete clearance was observed 4 days after initiation of the treatment (Figure 1, panels A and B) . A surprisingly fast clearing effect has also been previously observed in the treatment with potassium dobesilate of grade < III AK cases [11] . There was excellent cosmetic outcome with absence of local irritation, erythema and ulceration. No recurrence was observed so far over a six months-period of follow-up.
The ultimate objective of AK treatment is the complete removal of tumor cells as well as the functional and cosmetic preservation of the skin. Previously we reported that a 5% potassium dobesilate cream constitutes an efficient skin anti-irritant in addition to anti-keratotic drug [10, 11] . Dobesilate is an inhibitor of fibroblast growth factor (FGF) [12] , a cytokine that promotes the proliferation of neuroectodermal and mesodermal lineage cells and upregulates the potent proinflammatory phospholipid platelet-activating factor (PAF) [13] . It has also been shown that dobesilate inhibits in a time-and concentration-dependent manner the PAF production by mechanisms at that time unknown [14] . Furthermore, PAF has been implicated in inflammatory responses after 5-FU based cancer chemotherapy [15] . So, we suggest that anti-PAF activity of dobesilate may be involved in the absence of inflammatory response in 5-FU-treated AK patients. To explain the high efficacy of the 0.5% 5-FU/5% dobesilate cream, the effect of dobesilate by itself on the AK lesions probably should be also taken into account. Actually, treatment with potassium dobesilate 5% cream for 16 weeks induced complete regression in 70% of the cases of a group of patients (46 patients -12 women and 34 men from 64 to 90, mean age 76.9 years) with AKs grade I, II and III clinical variants [11] .
In this report we present a preliminary assessment of efficacy and safety of a twice daily application during 4-8 weeks of the combination of 0.5% 5-FU and 5% potassium dobesilate cream in patients with grade III AK lesions located in the face and the scalp. Although further large-scale therapeutic trials with excisional biopsy of the treated AK site at the end of treatment and follow-up studies are necessary to definitively establish the efficacy of this treatment modality, the results presented in this report seem a solid support for undertaking these trials.
